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Introduction

In addition to routing, handling of UE bearers is one of the essential functions performed by an IAB node. In this contribution we look at the details of bearer mapping and how IAB nodes can be configured to do appropriate bearer mapping.
Discussion
Routing and bearer mapping are two of the essential functions performed at an IAB node. Routing consists of identifying which outbound link an inbound packet should be sent on. This is done using the information in the adaptation layer header, such as next node or route ID[2]. Once the outbound link is identified, bearer mapping is used to identify the logical channel on the outbound link that should carry the packet.

Bearer mapping has been discussed extensively in the IAB study phase [1] and it has been agreed that both 1:1 bearer mapping and N:1 bearer mapping need to be possible. 
With 1:1 bearer mapping, each incoming UE bearer is mapped to a distinct outbound logical channel at the IAB node. Thus the number of outbound logical channels at the IAB node is equal to the number of inbound UE bearers. The motivation for 1:1 bearer mapping is to enable fine-grained QoS control at the IAB nodes. The mapping of bearers for 1:1 bearer mapping can be denotes as follows:
inboundLCID1{UE bearer 1} ( outboundLCID1{UE bearer 1}

where LICDx{UE bearer y} denotes a UE bearer ‘y’ carried in a logical channel with LCID ‘x’. 

With N:1 bearer mapping, one or more inbound UE bearers are mapped to one outbound logical channel at the IAB node. This enables conventional QoS handling is determined by QoS properties of bearers, and multiple UE bearers with similar QoS characteristics may be carried in a logical channel. The mapping of bearers for N:1 bearer mapping can be:

1. inboundLCID1{UE bearer 1} ( outboundLCID1{UE bearer 1}

2. inboundLCID1{UE bearer 1, UE bearer 2} ( outboundLCID1{UE bearer 1}, outboundLCID2{UE bearer 2}

3. inboundLCID1{UE bearer 1}, inboundLCID2{UE bearer 2} ( outboundLCID1{UE bearer 1, UE bearer 2}

The first case maps an incoming UE bearer to its own outbound logical channel. The second case receives two UE bearers on one logical channel and transmits each UE bearer on a separate logical channel. The third case receives two logical channels each with a UE bearer and merges the UE bearers onto one outbound logical channel.

Our first observation from the above is that 1:1 bearer mapping is a special case of N:1 bearer mapping. For large numbers of bearers, the number of LCIDs supported by an IAB node may need to be increased relative to what is possible in NR Release 15. However, no procedural specification specific to 1:1 bearer mapping is expected.

Proposal 1: 1:1 bearer mapping shall be treated as a special case of N:1 bearer mapping. No procedural specification specific to 1:1 bearer mapping is needed.
Next we consider what configuration is needed to enable bearer mapping at IAB nodes. Clearly, the number of LCIDs used at an IAB node depends on the UE bearers it serves and the QoS properties of the UE bearers. The bearer mapping information at an IAB node consists of a mapping of UE bearer IDs and the direction of the traffic to outbound logical channels. Since the control and configuration functions for the entire IAB network resides at the IAB donor CU, it is assumed that control plane protocols are used to configure bearer mapping at each IAB node. The control protocol for the MT (UE) is RRC and the control protocol for the DU is F1-AP. Therefore, F1-AP signalling is used to configure bearer mapping at an IAB node DU and RRC signalling is used to configure bearer mapping at an MT. It is the responsibility of the CU to ensure that the bearer mapping configured at an IAB node DU (via F1) matches the bearer mapping configured at the MT of the child node of that IAB node.
Proposal 2: F1 signalling is used to configure bearer mapping at an IAB node DU and RRC signalling is used to configure bearer mapping at an MT of an IAB node. 
Proposal 3: The network ensures that the bearer mapping configured at the DU of an IAB node is consistent with the bearer mapping configured at the MT of the child node of the IAB node.
The configuration of bearer mapping also takes into account QoS information of the UE bearers. The control plane procedures also configure details of QoS handling for each bearer at IAB nodes. Given the QoS information, the IAB node can take appropriate steps to meet the QoS in real time, such as logical channel prioritization.
Proposal 4: F1 signalling is used to configure QoS handling for each bearer at the DU of each IAB node that handles the bearer.
Conclusion

This contribution discussed the issue of bearer mapping in IAB. Our proposals are listed below.

Proposal 1: 1:1 bearer mapping shall be treated as a special case of N:1 bearer mapping. No procedural specification specific to 1:1 bearer mapping is needed.
Proposal 2: F1 signalling is used to configure bearer mapping at an IAB node DU and RRC signalling is used to configure bearer mapping at an MT of an IAB node. 

Proposal 3: The network ensures that the bearer mapping configured at the DU of an IAB node is consistent with the bearer mapping configured at the MT of the child node of the IAB node.
Proposal 4: F1 signalling is used to configure QoS handling for each bearer at the DU of each IAB node that handles the bearer.
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